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CLAIMS 



[Claim(s)] 

[Claim 1] A photoconduction layer is made to form with an electrodeposition process 
using the electrodeposted liquid which contains a photoconductivity compound and 
binding resin at least on the conductive substrate which prepared the metal conductive 
layer on the insulating substrate. In the method of producing the printed wired board 
which uses a xerography, furthermore forms a toner image on this photoconduction 
layer, and subsequently carries out elution removal of the photoconduction layers other 
than a toner holdfast, and carries out etching removal of the photoconduction layer 
removal section metal conductive layer The method of producing the printed wired 
board characterized by this electrodeposted liquid containing a surfactant. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] About the method of producing the printed wired board which 
this invention forms a photoconduction layer with an electrodeposition process on a 
metal conductive layer in more detail about the method of producing a printed wired 
board, forms etching resist by the xerography, and is obtained, it can carry out easily 
[ production of electrodeposted liquid ], and quickly, and the storage stability of 
electrodeposted liquid is related with the method of producing a good printed wired 
board. 
[0002] 

[Description of the Prior Art] In order to have produced the printed wired board, after 
laminating the photographic sensitive film on the conductive substrate which generally 
stretched copper foil as a metal conductive layer to the insulating substrate and 
exposing and developing a photograph negative in piles, etching processing was 
carried out, unnecessary copper foil other than a circuit pattern was removed, and the 
circuit pattern by copper was formed on the insulating substrate by carrying out 
removing of coating of the photographic sensitive film further. It was difficult for the 
circuit pattern with which the thickness of a photographic sensitive film is generally 
formed since it is thick, about 50 micrometers and not to become Sharp by the 
approach using this photographic sensitive film, but to laminate in homogeneity on a 
copper foil front face moreover. 
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[0003] Then, in order to raise the definition of a photographic sensitive film etc., the 
photosensitive resist formation approach to the conductive substrate by the 
electrodeposition process is indicated by JP,62-262855,A, the 64-4672 official report, 
etc. An electrodeposition process is a kind of the method of application currently 
performed 20 years or more before. It was difficult for the photosensitive resist for 
electrodeposition to have low sensibility generally, and for the energy of number 
mJ/cm2 - hundreds mJ/cm2 to be required for exposure, and to obtain a circuit 
pattern with high resolution in formation of the photosensitive layer by the 
electrodeposition process, although thin-film-izing with a photosensitive uniform layer 
is possible compared with the laminating method. 

[0004] On the other hand, the production approach which used the xerography for the 
West German patent No. 1,117,391, said 2,526,720 numbers, said 3,210,577 numbers, 
JP,52-2437,A, 57-48736, a 59-168462 official report, etc. is proposed as the 
production approach of printed wired boards other than the above-mentioned 
photosensitive resist. The printed wired board by the xerography prepares the 
photoconduction layer which consists of a photoconductivity compound and binding 
resin at least on the copper foil of a conductive substrate, removes the 
photoconduction layer of the non-image sections other than the back toner image 
section which made the toner image form on this photoconduction layer by the 
well-known xerography, etches the copper foil exposed further, removes the 
photoconduction layer on circuit section copper foil by the case, and is produced. In 
JP,63-129689,A, the need light exposure of a photoconduction layer was as low as 
2-50micro J/cm2 of 1microJ/cm, and the finization of a circuit pattern of it was 
attained. 

[0005] The photoconduction layer conventionally prepared on a conductive substrate 
in case a printed wired board is produced at least imprinted what applied the 
dissolution or the fully distributed liquid by the well-known approach on the 
above-mentioned conductive substrate, or once applied binding resin and a 
photoconductivity compound to the temporary substrate on the copper foil of a 
conductive substrate with heat and a pressure, or was prepared by the 
electrodeposition process. However, in order to distribute a photoconductivity 
compound, when the part of the photoconductivity compound generally used for an 
electrophotography photoconduction layer was insoluble at least in the binding resin 
content solution, time amount was required and time amount was formed, 
sedimentation of a photoconductivity compound took place and it had a problem about 
storage of aging arising for an electrodeposted component. 
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[0006] 

[Problem(s) to be Solved by the Invention] This invention is about the method of 
producing a printed wired board about the method of producing the printed wired 
board which forms a photoconduction layer with an electrodeposition process on a 
metal conductive layer, forms etching resist by the xerography, and is obtained in 
more detail to be able to carry out easily [ production of electrodeposted liquid ], and 
quickly, and for the storage stability of electrodeposted liquid offer the method of 
producing a good printed wired board. 
[0007] 

[Means for Solving the Problem] this invention persons make a photoconduction layer 
form with an electrodeposition process using the electrodeposted liquid which 
contains a photoconductivity compound and binding resin at least on the conductive 
substrate which prepared the metal conductive layer on the insulating substrate, as a 
result of inquiring wholeheartedly. In the method of producing the printed wired board 
which uses a xerography, furthermore forms a toner image on this photoconduction 
layer, and subsequently carries out elution removal of the photoconduction layers 
other than a toner holdfast, and carries out etching removal of the photoconduction 
layer removal section metal conductive layer It came to find out that this 
electrodeposted liquid should just contain a surfactant to solve problems, such as the 
production nature of said electrodeposted liquid, and storage stability. The printed 
wired board which has a good circuit pattern can be obtained by being able to produce 
electrodeposted liquid easily and quickly, if the method of producing the printed wired 
board of this invention is used, and using stable electrodeposted liquid. 
[0008] This invention is explained below at a detail. The electrodeposted liquid 
concerning this invention contains a photoconductivity compound, binding resin, and a 
surfactant at least. An organic and inorganic photoconductivity compound can be 
used as this photoconductivity compound. As an inorganic photoconductivity 
compound, a selenium and a selenium alloy, an amorphous silicon, a cadmium sulfide, a 
zinc oxide, zinc sulfide, titanium oxide, etc. can be mentioned. Moreover, a triazole 
derivative given [ as an organic photoconductivity compound ] in a U.S. Pat. No. 
3112197 specification etc., b) An OKISA diazole derivative given in a U.S. Pat. No. 
3189447 specification etc., c) An imidazole derivative given in JP,37-16096,B etc., d) 
U.S. Pat. No. 3542544, said 3615402 numbers, this No. 3820989 specification, 
JP,45-555,B, 51-10983, JP,51-93224,A, The poly aryl alkane derivative given in 
55-108667, 55-156953, a 56-36656 official report, etc., e) U.S. Pat No. 3180729, this 
No. 4278746 specification, JP,55-88064,A, 55-88065, 49-105537, 55-51086, 
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56-8005!, 56-88141, 57-45545, A pyrazoline derivative and a pyrazolone derivative 
given in 54-112637, a 55-74546 official report, etc., f) A U.S. Pat. No. 3615404 
specification, JP.51 -1 01 05,B, 46-371 2, 47-28336, JP,54-83435,A, A 
phenylenediamine derivative given in 54-110836, a 54-119925 official report, etc., g) 
U.S. Pat. No. 3567450, said 3180703 numbers, said 3240597 numbers, Said 3658520 
numbers, said 4232103 numbers, said 4175961 numbers, this No. 4012376 
specification, The West German country patent (DAS) No; 1110518, JP,49-35702,B, 
39-27577, JP,55-144250,A, 56-119132, An arylamine derivative given in a 56-22437 
official report etc., an amino permutation chalcone derivative given in h U.S. Pat. No. 
3526501 specification, i) N given in a U.S. Pat. No. 3542546 specification etc., 
N-BIKARU basil derivative, j) An oxazole derivative given in a U.S. Pat. No. 3257203 
specification etc., k) A styryl anthracene derivative given in JP,56-46234,A etc., I) — 
full given in JP,54-1 10837.A etc. — : me — non — a derivative — m) A U.S. Pat. No. 
3717462 specification, JP,54-59143,A (it corresponds to U.S. Pat. No. 4150987), 

55- 52063, 55-52064, 55-46760, 55-85495, 57-11350, 57-148749, A hydrazone 
derivative given in a 57-104144 official report etc., n U.S. Pat. No. 4047948, said — No. 
4047949 — said — No. 4265990 — said — No. 4273846 — said — No. 4299897 A 
benzidine derivative given in this No. 4306008 specification etc., o JP,58-1 90953,A, 
59-95540, 59-97148, 59-195658, A polyvinyl carbazole and its derivative given in a 
stilbene derivative given in a 62-36674 official report etc., and p JP, 34-1 0966, B, q) 
JP,43-18674,B, a polyvinyl bilene given in a 43-19192 official report, A polyvinyl 
anthracene, Polly 2-vinyl-4-(4'-dimethylamino phenyl)-5-phenyl oxazole, Vinyl 
polymerization objects, such as a Polly 3-vinyl-N-ethyl carbazole, the poly 
acenaphthylene given in r JP.43-1 91 93,B, A pyrene/formaldehyde resins , given in 
polymers, such as the poly indene, an acenaphthylene / styrene copolymer, s 
JP,56-13940,B t etc., Condensation resin, such as an ethyl carbazole / formaldehyde 
resins, t JP,56-90883,A, Various triphenylmethane color polymers given in a 

56- 161550 official report etc., u) The non-metal of a publication or a metal (oxide) 
phthalocyanine, naphthalocyanine, its derivative, etc. are in U.S. Pat. No. 3397086, said 
4666802 numbers, JP,51-90827,A, 52-655643, JP,64-2061,A, 64-4389, etc. The 
organic photoconductivity compound concerning this invention is not limited to the 
compound mentioned to a-u, but other organic photoconductivity compounds can be 
used for it. These organic photoconductivity compounds can use two or more kinds 
together by request. 

[0009] Moreover, in this invention, it is the purpose for giving sensibility to the 
wavelength region of improvement in the sensibility of a photoconduction layer, or a 
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request etc., and various kinds of pigments, a color, etc. can be used together. As 
these examples, 1 U.S. Pat. No. 4436800, this No. 4439506 specification, 
JP.47-37543A 58-123541, 58-192042, 58-219263, 59-78356, 60-1 79746, 61-148453, 
61-238063, JP,60-5941,B, Monoazo given in a 60-45664 official report etc., bis-azo, a 
tris azo pigment, 2) A perylene system pigment given in a U.S. Pat. No. 3371884 
specification etc., 3) Indigo given in the British patent No. 2237680 specification etc., a 
thioindigo derivative, 4) The Quinacridone system pigment given in the British patent 
No. 2237679 specification etc., 5) The British patent No. 2237678 specification, 
JP.59-184348A A bis-benzimidazole system pigment given in a polycyclic quinone 
system pigment given in a 62-28738 official report etc., 6 JP,47-30331,A, etc., 7) 
AZURENIUMU salt system pigment given in a SUKUARIUMU salt system pigment 
given in U.S. Pat. No. 4396610, this No. 4644082 specification, etc., 8 JP,59-53850,A, a 
61-212542 official report, etc. Moreover, as a sensitization color, it is 
"electrophotography" 129 (1973) and "synthetic-organic-chemistry" 24. The 
well-known compound of a publication (1966) can be used for No.1 1 1010 etc. As the 
example, it is a styryl system color given in a cyanine system color given in a thoria 
reel methane system color given in a pyrylium system color given in 9 U.S. Pat. No. 
3141770, this No. 4283475 specification, JP,48-25658,B, JP,61-71965,A, etc., 10 
Applied Optics Supplement 3 50 (1969), JP,50-39548,A, etc., 11 U.S. Pat. No. 3597196 
specifications, etc., 12 JP,59-1 64588A 60-163047, a 60-252517 official report, etc. 
At least one sort of these sensitizing dye may use two or more sorts together. 
[0010] the photoconduction layer concerning this invention — the improvement in 
sensibility etc. sake — trinitro full — me — non, the compound of a publication etc. 
can be used together in compounds, such as chloranil and tetracyanoethylene, 
JP,58-65439,A, 58-102239, 58-129439, a 60-71965 official report, etc. 
[0011] The binding resin concerning this invention must satisfy the 
electrophotographic properties containing electrification nature etc., and must have 
the solubility by lye. Since it is necessary to etch the metal conductive layer of the 
non-image section with acid liquid in producing a printed wired board, in order to make 
etching-proof nature discover, especially the resin that has an anionic functional 
group is used. An anionic monomer is made to carry out copolymerization of the 
nonionic monomer to the binding resin concerning [ since will be easy to remelt in 
water if the percentage of the anionic monomer in the binding resin in the formed 
photoconduction layer is high, and a resin coat becomes brittle, ionic conduction 
nature becomes high further and electrophotographic properties, such as dark 
electrification nature, get worse ] this invention, and a resin presentation is adjusted 
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suitably. 

[0012] Charge holdout can use highly advantageously the monomer content 
copolymer and phenol resin which have especially a carboxylic-acid radical among the 
resin which has an anionic functional group, as the monomer content copolymer which 
has a carboxylic~acid radical — duality with the copolymer of styrene and maleic-acid 
monoester, an acrylic acid or methacrylic acids, those alkyl ester, aryl ester, or aralkyl 
ester — the above copolymer is desirable. Moreover, the copolymer of vinyl acetate 
and a crotonic acid is also good. Especially a desirable thing can mention the novolak 
resin to which condensation of a phenol, o-cresol, m-cresol or p-cresol, formaldehyde, 
or the acetaldehyde was carried out under acid conditions among phenol resin. 
[0013] The example of the binding resin concerning this invention Styrene / 
maleic-acid monoalkyl ester copolymer, A methacrylic acid / methacrylic ester 
copolymer, styrene / methacrylic acid / methacrylic ester copolymer, An acrylic acid 
/ methacrylic ester copolymer, a methacrylic acid / methacrylic ester / acrylic ester 
copolymer, Styrene / methacrylic acid / acrylic ester copolymer, styrene / acrylic 
acid / methacrylic ester copolymer, Vinyl acetate / crotonic-acid copolymer, vinyl 
acetate / crotonic acid / methacrylic ester copolymer, Styrene, such as benzoic-acid 
vinyl / acrylic acid / methacrylic ester copolymer, The copolymer of acrylic ester, 
methacrylic ester, vinyl acetate, benzoic-acid vinyl, etc. and the above-mentioned 
carboxylic-acid content monomer, The copolymer containing the monomer which has 
a methacrylic-acid amide, a phenolic hydroxy! group, a sulfonic group, a sulfonamide 
radical, a sulfone imide radical, and a phosphonic acid radical, phenol resin, xylene 
resin, etc. are mentioned. These binding resin may be independent, or may mix and use 
two or more sorts. 

[0014] As for the weight average molecular weight of the binding resin concerning this 
i nvsn tion, 5,000-200,000 are desirable, and it is 15,000-100,000 more preferably. If the 
mechanical strength of the photoconduction layer prepared on the conductive metal 
substrate as molecular weight is less than 5,000 is inferior and 200,000 is exceeded, 
the elution nature to the eluate of the nonHmage section photoconduction layer after 
toner development will become remarkably low. 

[001 5] Although the mixing ratio to the binding resin of the photoconductivity 
compound concerning this invention changes with electrophotographic properties of a 
photoconduction layer, about 1 - 100% of the weight of its range of the amount of 
resin is in general desirable, and its 5 - 40 % of the weight is more preferably good. 
[0016] A miscibility etc. to a nonionic surfactant and an anionic surfactant with the 
above-mentioned binding resin are suitable for especially the surfactant concerning 
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this invention. Since it can control further the air bubbles which are the causes, such 
as unevenness of the photoconduction layer at the time of electrodeposition, 
according to the foam inhibition effectiveness, especially a nonionic surfactant is 
more suitably used, while it reduces surface tension and raises the wettability of a 
photoconductivity compound. For example, polyoxyethylene alkyl ether and 
polyoxyethylene alkyl phenyl ether, Polyoxyethylene poly styryl phenyl ether, 
polyoxyethylene fatty acid ester, A sorbitan fatty acid ester, pentaerythritol fatty acid 
ester, Polyoxyethylene sorbitan fatty acid ester, a glycerine fatty acid ester, Nonionic 
surfactants, such as acetylene diol and polyoxyethylene addition acetylene diol, 
Fatty-acid salts, abietic-acid salts, alkane sulfonates, and hydroxy alkane sulfonates 
Dialkyl sulfo amber acid chloride and alkylbenzene sulfonates 
Alkylnaphthalenesulfonate and alkyl phenoxy polyoxyethylene PUROPIRUSURUHON 
acid chloride Polyoxyethylene alkyl sulfophenyl ether salts, N-alkyl sulfo amber acid 
monoamide salts, Petroleum sulfonates, the sulfate salts of aliphatic alkylester, 
Alkyl-sulfuric-acid ester salts, polyoxyethylene-alkyl-ether sulfate salts, 
Polyoxyethylene-alkyl-phenyl-ether sulfate salts, fatty-acid monoglyceride sulfate 
salts, Alkyl phosphate and polyoxyethylene alkyl ether phosphate Anionic surfactants, 
such as polyoxyethylene-alkyl-phenyhether phosphate, styrene / maleic-anhydride 
copolymer partial saponification objects, an olefin / maleic-anhydride copolymer 
partial saponification objects, and naphthalene sulfonate formalin condensates, are 
mentioned. 

[0017] The above-mentioned surfactant may be used combining independent or two 
sorts or more. When using two or more sorts, it is desirable that one side has the foam 
inhibition effectiveness. A surfactant is more preferably used in 0.01 - 5% of the 
weight of the range 0.001 to 10% of the weight to a photoconductivity compound. At 
less than 0.001 % of the weight, distribution with a photoconductivity compound, 
binding resin, and a solvent has the bad amount of a surfactant, and distributed time 
amount becomes long, and storage stability falls. Moreover, aggravation of 
electrophotographic properties, such as the electrification nature of the 
photoconduction layer formed when it exceeded 10 % of the weight, is seen. 
[0018] In order to electrodeposit a photoconduction layer, it is necessary to make 
homogeneity distribute the above-mentioned binding resin and a photoconductivity 
compound in electrodeposted liquid, or to make it dissolve preferably. Therefore, it is 
desirable to neutralize beforehand a part or all of an anionic radical in binding resin 
with a basic compound. As a basic compound, for example as an organic base nature 
compound, monoethanolamine, Alkanolamines, such as diethanolamine and 
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triethanolamine Triethylamine, diethylamine, a monoethyl amine, diisopropylamine, 
Alkyl alkanolamines, such as alkylamines, such as a trimethylamine and 
diisobutylamine, and dimethylamino ethanol There are alicycle group amines, such as 
cyclohexylamine, a morphoiine, etc. and alkali-metal carbonic acid objects, such as 
alkali-metal hydroxides, such as a sodium hydroxide and a potassium hydroxide, a 
sodium carbonate, and potassium carbonate, ammonia, etc. can be used as an 
inorganic base nature compound. 

[0019] These basic compounds can be used as independent or mixture. The amount of 
neutralization of binding resin with a basic compound has the desirable range of 
0.3-1. 3Eq to the ionicity radical 1 ion equivalents, such as a carboxylic acid in binding 
resin. If it becomes difficult for the dispersibility of the photoconductivity constituent 
to water to fall and to create an electrodeposited film to homogeneity, if the amount 
of neutralization becomes smaller than 0.3Eq and it exceeds 1.3Eq, the stability of 
electrodeposted liquid will fall. 

[0020] The electrodeposted liquid concerning this invention is obtained by adding 
after distribution the binding resin and the photoconductivity compound which were 
neutralized with the basic compound, and adding ion exchange water in a suitable 
solvent. The surfactant concerning this invention may be added to timely [, such as 
after the time of ion-exchange-water addition, and addition, ] at the time of 
distribution of binding resin and a photoconductivity compound. Moreover, a 
surfactant may dissolve in a solvent remaining as it is or suitable, and may be added. 
[0021] Although a common organic solvent can be used as a solvent of the 
electrodeposted liquid used for this invention, since water is added in electrodeposted 
liquid, the solvent of a water miscibility is desirable, and methyl cellosolve, 
ethylcellosolve, butyl cellosolve, propylene glycol monomethyl ether, acetic-acid 
2-hydroxyethyl, mono-glyme, a jig lime ; a tetrahydrofuran, dioxolane, dioxane, 
dimethylformamide, dimethylacetamide, a methyl ethyl ketone, a furfural, etc. can be 
used as the example. 

[0022] The solid content concentration in the electrodeposted liquid used for this 
invention has 1 % of the weight - 30% of the weight of the desirable range, and it is 5 % 
of the weight - 20 % of the weight more preferably. The thickness by the amount of 
energization is easily manageable by keeping solid content concentration constant 
[0023] As a conductive substrate which prepared the metal conductive layer on the 
electric insulation substrate used by this invention, the thing which made copper foil 
rival in a phenol resin sinkingHn laminate, an epoxy resin sinkingHn laminate, etc. is 
the typical thing. The example of these conductivity substrate is indicated by the 
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"printed circuit technical handbook" (edited by Japan Printed Circuit Association, the 
1987 publication, ****************), and can use a desired conductive substrate. 
[0024] Although the thickness of copper foil can use the thing of various thickness 
and the 5 micrometers - 35 micrometers thing is generally used, a thing thicker than it 
and a thin thing can also be used. It is better for copper foil to use a thin thing as a 
wiring consistency becomes high and the line breadth of a conductor becomes thin. 
[0025] Formation of a up to [ the conductive substrate of a photoconduction layer ] is 
performed with an electrodeposition process. An electrodeposition process makes the 
metal plate used as the conductive substrate for printed wired boards, and a counter 
electrode immersed into electrodeposted liquid, and is performed by applying potential 
suitable among both. The binding resin of the ionicity which migrated on the 
conductive substrate front face is reacted electrochemically, ionicity is lost and 
insolubilized, and it deposits on a conductive substrate front face. 
[0026] An electrodeposition process can use the same equipment as the conventional 
electropainting. If the formed photoconduction layer remains as it is, it turns into a 
uniform layer by generally carrying out heat desiccation with porosity. Moreover, it 
can have the dark electrification nature stabilized according to this desiccation 
process. 

[0027] If the photoconduction layer prepared on the conductive substrate is thin, it 
cannot be charged in a charge required of a xerography, and if conversely thick, in 
removal of the photoconduction layer of the non-image section, ****** of about 
[ promoting degradation of an alkali eluate ] or an image arises, and it cannot obtain an 
image with good repeatability. 0.5 micrometers - 10 micrometers in thickness of a 
photoconduction layer are desirable, and it is good to set up photoconduction layer 
production conditions so that it may become this thickness. 

[0028] By the printed wired board producing method of this invention, a toner image is 
formed in the photoconduction layer prepared on the conductive substrate metal 
conductive layer by the xerography. That is, the photoconduction layer used by this 
invention in a dark place is charged uniformly substantially, the charge of the exposure 
section is vanished by image exposure, an electrostatic latent image is formed, and 
toner development is performed after that. As the exposure approach, the scan 
exposure by reflective image exposure, the adhesion exposure through a diapositive 
film, laser light, light emitting diode, etc. is mentioned by making a xenon lamp, a 
tungsten lamp, a fluorescent lamp, etc. into the light source. When performing scan 
exposure, it can expose by scan exposure (the light source of the line printer mold 
using a luminescence diode array, a liquid crystal shutter array, etc. is also included) 
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using the scan exposure by the laser light sources, such as helium-Ne laser, 
helium-Cd laser, an Ar ion laser, krypton ion laser, ruby laser, an YAG laser, nitrogen 
laser, dye laser, excimer laser, GaAs/GaAIAs, semiconductor laser like InGaAsP, and 
alexandrite laser, copper steamy laser, or light emitting diode, and a liquid crystal 
shutter. 

[0029] The light source used for exposure of the electrified photoconduction layer 
changes with classes of photoconductivity compound to be used etc. For example, if a 
chi type non-metal phthalocyanine is used, semiconductor laser can be used, and an 
argon laser can be used if epsilon mold copper phthalocyanine and the ANZANSURON 
compound which has spectral extinction before and after 500nm are used. 
[0030] Next, the electrostatic latent image made to form is developed with a toner. As 
the toner development approach, the developing [ dryly ] method (cascade 
development, magnetic brush development, powder cloud development) and the 
developing-negatives method by the liquid toner which distributed the toner particle 
in the suitable insulating liquid can be used. Since a toner particle is stably made as 
for a liquid development to the diameter of a granule as compared with the developing 
[ dryly ] method, therefore a more detailed toner image can be formed among these, it 
is desirable to use a liquid development in this invention. 

[0031] Although the wet toner used for the electrophotography printing version can 
be used for the toner used by this invention, if it is not a thing with resist nature, it will 
not become to removal of the photoconduction layer of the nonHmage section which 
is a back process, etching of a metal conductive layer which this exposes. For this 
reason, the acrylic resin which consists, for example of a methacrylic acid, 
methacrylic ester, etc. as a resinous principle, A copolymer with vinyl acetate resin, 
vinyl acetate, ethylene, or a vinyl chloride, Vinyl chloride resin, vinylidene chloride 
resin, vinyl acetal resin like a polyvinyl butyraL A copolymerization object with 
polystyrene, styrene, a butadiene, methacrylic ester, etc., Polyester resin, such as 
polyethylene, polypropylene and its chloride, polyethylene terephthalate, and 
polyethylene isophthalate, Polyamide resin, such as polycapramide and a 
polyhexamethylene AJIPO amide, It is desirable to contain cellulose ester derivatives, 
such as phenol resin, xylene resin, an alkyd resin, a vinyl denaturation alkyd resin, 
gelatin, and a carboxymethyl cellulose, other waxes, wax, etc. Moreover, a toner can also 
be made to contain coloring matter and a charge control agent in the range which does 
not have a bad influence on development or fixing. Furthermore, the electric charge 
needs to use forward and negative properly according to the electrification polarity in 
the case of the photoconductivity compound and corona electrical charging to be used. 
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[0032] As a developing-negatives method, there is a reversal development which 
develops the exposure section under impression of suitable bias voltage using the toner 
which has the same polarity as an electrostatic latent image, and the forward 
developing-negatives method and the electrostatic latent image which develop a 
non-exposed area using the toner which has an opposite polar electric charge. The 
formed toner image can be established by well-known approaches, such as for example, 
heating fixing, pressure fixing, and solvent fixing. Thus, an eluate removes a non-image 
section photoconduction layer by making the formed toner image into a resist, and the 
image section which consists of a photoconduction layer and a toner is formed on a 
metal conductive layer. 

[0033] As an approach for carrying out elution removal of the part in which the toner 
image of the above-mentioned photoconduction layer which carried out toner 
development is not formed, the elution treater for the non-image section elution mold 
printing versions which used the alkali eluate fundamentally can be used. The alkali 
eluate used by this invention contains a basic compound. As a basic compound, organic 
base nature compounds, such as inorganic base nature compounds, such as a silicic-acid 
alkali-metal salt, an alkali-metal hydroxide, a phosphoric acid, carbonic acid alkali 
metal, and ammonium salt, ethanolamines, ethylenediamine, propanediamine, 
triethylenetetramine, and a morpholine, etc. can be used, for example. The 
above-mentioned basic compound can be used as independent or mixture. Moreover, as 
a solvent of an alkali eluate, water can be used advantageously. 

[0034] Etching removal is a process which removes the copper foil which the 
photoconduction layer was removed by the above-mentioned elution removal, and was 
exposed, and can use the approach given in a "printed circuit technical handbook" 
(edited by Japan Printed Circuit Association, the 1987 publication, Nikkan Kogyo 
Shimbun issue) mentioned above. Moreover, an etching reagent can also carry out 
dissolution removal of the copper foil, and ferric-chloride liquid, cupric-chloride liquid, 
etc. can be used with the common etching reagent for printed circuit boards that what is 
necessary is just the acidity into which the photoconduction layer has resistance. 
[0035] The photoconduction layer and the toner exist in the part which was not etched 
although the pattern of copper foil required for a circuit was fundamentally obtained by 
passing through an etching process. Although these may exist as it is, they may become 
unnecessary in the case of connection, such as circuitry components and a chip. At this 
time, these are removable by processing with a solution with still stronger alkalinity 
like the time of the printed wired board manufacture using a common photosensitive 
macromolecule. Moreover, the organic solvent which dissolves the photoconduction 
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layer binding resin used [ butanol / a methyl ethyl ketone dioxane, a methanol, ethanol, 

propanol, ] depending on the need can also be used. 

[0036] 

[Example] An example explains this invention still more concretely. This invention is 
not limited to the following example, unless the main point is exceeded. 
[0037] The mixed liquor which consists of the bottom methacrylic-acid of 
nitrogen-gas-atmosphere mind 20 weight section, the methacrylic-acid benzyl ester 35 
weight section, the acrylic-acid n-butyl ester 45 weight section, and the 
azobisisobutyronitril 2.0 weight section was dropped at the synthetic dioxane 90 weight 
section of example 1 binding resin over 4.5 hours. The azobisisobutyronitril 0.25 weight 
section and the dioxane 10 weight section were dropped at this, it heated for further 1.5 
hours, and the binding resin solution was obtained. The weight average molecular 
weight of the obtained binding resin was 30,000. 

[0038] The paint shaker distributed the chi type non-metal phthalocyanine (Dainippon 
Ink make, trade name:Fastogen blue #8120) 10 weight section and an acetylene alcohol 
surfactant (the Nissin Chemical make, trade name SAFI Norian 104) for 10 minutes 
after 0.001 weight section addition to the photoconductivity compound 1 weight section 
in the above-mentioned binding resin solution 50 weight section neutralized by 
production and the electrodeposted triethylamine of electrodeposted liquid, and ion 
exchange water was added and it considered as electrodeposted liquid A so that it might 
become 10% of solid content concentration. Electrodeposted liquid A was uniform, it was 
stable for ten weeks, and sedimentation of a photoconductivity compound etc. was not 
seen. The conductive substrate for printed wired boards (300x3000x1. 6mm, copper-foil 
thickness: 18 micrometers) was made into the anode plate using this electrodeposted 
liquid A, and it was electrodeposited by energizing the direct current of 50 mA/dm2 for 1 
minute at 25 degrees C of bath temperature. The conductive substrate which dries the 
obtained photoconduction layer for 20 minutes at 90 degrees C, and has a uniform 
photoconduction layer with a thickness of about 5 micrometers was obtained. Spreading 
unevenness was not checked, when electrodeposted liquid A was used also after ten 
weeks and the photoconduction layer was produced. 

[0039] The photoconduction layer by which evaluation formation of the photoconduction 
layer was carried out was good, and adhesion on a copper front face followed it finely to 
irregularity on the copper front face by a blemish etc. When electrostatic field 
measuring instrument SP-428 (product made from Kawaguchi Electrical machinery) 
estimated the electrophotographic properties of this copper clad laminate, they were 
V0(initial potential)+300V and DD10 (dark decay potential retention of 10 seconds 
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after) 95%. Moreover, the electrophotographic properties of the photoconduction layer 
produced using electrodeposted liquid after leaving it for ten weeks are V0+297V and 
DD1095%, and degradation was not checked. 

[0040] The electrostatic latent image with a line breadth of 40 micrometers was 
produced for the conductive substrate in which the formation photoconduction layer of a 
toner image was made to form on the double-sided photoconduction layer with the laser 
plotter with a wavelength of 780nm after being charged in +300V in the dark place. A 
part for the copper section of a conductive substrate was grounded for this latent image 
using the toner for Mitsubishi OPC printing systems "ODP-TW" (Mitsubishi Paper 
Mills, Ltd. make), bias voltage +100V were impressed to the development electrode, and 
reversal development was performed. It was established by drying a toner image for 1 
minute by 70-degree C hot blast. 

[0041] The circuit pattern which makes the image section a toner image and the 
non-dissolved photoconduction layer under it was formed by carrying out elution 
removal of the photoconduction layer of the part to which a toner has not adhered using 
the eluate for elution removal Mitsubishi OPC printing systems of a non-image section 
photoconduction layer "ODP-DFII" (Mitsubishi Paper Mills, Ltd. make). 
[0042] The etching-resist non-covered metal conductive layer was removed by carrying 
out the spray of the Baume 42 degree ferric-chloride etching reagent heated by the 
substrate at 40 degrees C for 1 minute by the spray pressure of 2.5kg/cm2 by making 
into etching resist the wiring image which consists of the toner and non-dissolved 
photoconduction layer which were formed on the conductive substrate of elution 
removal of an etching non-image section photoconduction layer. Then, when the etching 
resist which consists of a toner and a photoconduction layer with a sodium-hydroxide 
solution 3.0% was removed, the copper circuit with a line breadth of about 40 
micrometers was formed in the etching-resist section. 

[0043] In the electrodeposted liquid A produced in the production example 1 of example 
of comparison 1 electrodeposition liquid, electrodeposted liquid B was similarly 
produced except not adding a surfactant. However, distributed time amount was 25 
minutes. Although electrodeposted liquid B was uniform immediately after production, 
sedimentation of a photoconductivity compound was checked after one week. 
[0044] When the photoconduction layer was produced on the conductive substrate like 
the example 1 using the production above-mentioned electrodeposition liquid B of 
evaluation of a photoconduction layer, and a printed wired board and the 
photoconduction layer was evaluated, the photoconduction layer was uniform and were 
V0+300V and DD1094%. When the printed wired board was produced using this 
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photoconduction layer, the clear circuit pattern was obtained. However, when 
evaluation of electrodeposition and a photoconduction layer and production of a printed 
wired board were similarly performed using electrodeposted liquid B after storing for 
one week, a part of photoconduction layer obtained on the conductive substrate is an 
ununiformity, and, as for the electrophotographic properties, V0+290V, DD1093%, and 
charge holdout fell. Moreover, as for a part of produced printed circuit board, the open 
circuit was checked. 

[0045] In the electrodeposted liquid A produced in the example 2 example 1, 
electrodeposted liquid C-H was produced on the same conditions as an example 1 except 
making distributed time amount into the contents of Table 1 at a surfactant and its 
addition list. 
[0046] 
[Table 1] 

A deca glycerine fatty acid ester (the product made from Japanese Surfactant Industry, 
trade name NIKKOL Decaglyn 1-L) is expressed in an acetylene alcohol surface active 
agent (the Nissin Chemical make, trade name SAFI Norian 104) and a surface active 
agent II, and N-acylamino acid chloride (the product made from Japanese Surfactant 
Industry, trade name NIKKOL sarcosinate LK-30) is expressed as the ** 1] surface 
active agent I in a surface active agent III. A ** 2] surfactant addition is expressed with 
the weight section to the photoconductivity compound 1 weight section. 
[0047] To the photoconductivity compound 1 weight section, at 0.01 - 5 % of the weight 
(electrodeposted liquid D-G), the surfactant content had the good dispersibility of 
electrodeposted liquid, and showed the long-term-storage stability for about three 
months. Moreover, when the photoconduction layer was produced on the conductive 
substrate after the time of electrodeposted liquid production, and three-month storage 
using these electrodeposted liquid, the uniform layer was obtained and the 
electrophotographic properties were almost the same as that of the case where 
electrodeposted liquid A is used. Moreover, aging of an electrodeposted layer component 
was not seen. When the printed wired board was produced using the conductive 
substrate which prepared the photoconduction layer, the clear circuit pattern was 
obtained. 

[0048] With the electrodeposted liquid C whose surfactant content is the 0.001 weight 
section to the photoconductivity compound 1 weight section, although the distributed 
time amount over the binding resin of a photoconductivity compound became long, 



14 



JP 07-06652 8A 



electrophotographic properties and storage stability did not have electrodeposted liquid 
A and a difference, it was good and the good thin line image was able to be obtained in 
the printed wired board produced using electrodeposted liquid C. 

[0049] The electrophotographic properties of the photoconduction layer which a problem 
does not have in dispersibility and was produced on the conductive substrate to the 
photoconductivity compound 1 weight section with the electrodeposted liquid H which is 
10 weight sections have a surfactant content equivalent to the case where 
electrodeposted liquid A is used, and the circuit pattern with the good printed wired 
board using this was obtained. However, with this electrodeposted liquid H, storage 
stability fell a little, sedimentation of a photoconductivity compound was checked after 
eight weeks, unevenness produced the photoconduction layer formed using this liquid, 
and those electrophotographic properties were VO+290V and DD1091%. The open 
circuit was checked by the circuit pattern of the printed wired board produced using this 
photoconduction layer. 
[0050] 

[Effect of the Invention] As explained above, the printed wired board which has a good 
circuit pattern can be obtained by being able to produce electrodeposted liquid easily 
and quickly, and using stable electrodeposted liquid for prolonged storage by the printed 
wired board producing method of this invention. 
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TZ. £VT}t, MAW^B7;W»J^ 

y*«*J:tf7>^=9AiKlf<o*«6»ttft:^ft» x 
^/-;U7^>gL x^u>^t^>, yn/^>^r^ 
i0 >a huxfi/>rh75x ^;i^y 

[0 0 3 4] X^>y»SH ±B*fflR*fcJ:D# 

d . trass b it ij > h iHl^SmM^J (4tas a b * 

^y > hQKXJRAiL 1 9 8 7*Wf, BnxSHfrn 
Xy^>^«t>«(B&**»*Tfr*^(OT, £fc^3l 

[0 0 3 5] 3Ly3 L >£fX.m&mZZ.&zJ:r)&*mz 

t mmz $ s tr 7;^ y flw>a^**T»«-r 

gfc<fcoTfci;*^x^;l^h>, 5^^it>, 

[0 0 3 6] 

[0 0 3 7] JBMl 

^^it>9 o&mmz&m&mmrr*?? v )v&2 0 
tm y^^y;v^>^xx^;P3 51m 7 

^U^in-^XXr;V4 5 MS?, 7V\*WJ 
^nrh , J;P2. 0M«B# 4. 51$ 

«*^tTWKU&- cnic7Vfcfx-f y^fnrh'j;p 
0. 2 5iiWJ:rf5;**1f>l OSfiSPSSITb, 

nfcg«ltBCDHW»fltt3-0 > 0 0 0T2&O 

50 [0 0 3 8] «SfSRCDfp«a:«* 
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hUx?wr5>T+ftU&±B«»ttB*«5 Oil 
®txSi&JR7^P->7X> (^B^O* (80 
St. B5i51£ :Fastogen blue #8120) 1 OfiSSB. T-fe 
>k>7*3-^JMHSttM (Bfifc^ (*) St. ffi 

a«*-7^;-jno4) «%««ttfl:ft«i i fiaa5 
it** lt o . ooi m&mmum, n>h 

T10»3fMU GMMHUtl 0 56tS:S±5 fc-f* 

1 ojiias3eT^*mfifl:^ite^ccittK(is.e.tt?iA^ 

(3 00X3000X 1. 6mm, l@Sg#:18um) 
SffiffiiL. ?§fi2 5tT5 OmA/dm^jtiSmSS 

* i a-wa«UT«*&ff o fc. ^snfeMsi* 9 

0 "CT 2 0 ^W$SjSbT»$» 5 ^m©^-?S:^«B 

1 03srami::t>®tiacA£ 

[0 0 39] jjaggggffi 

- ©fliS«»S©*^J*#e£»«*«teSg sp-4 

2 8 aimma («) so i:xffiis;t:5, v 

a («JS8ti{£) +3 0 0V, DD,o (1 0#^©Bt«gE 

«&&it#) 9 5 St. i oarflisebfc 

V.+ 2 9 7V> DD„95XT»D, ^gffiSS^n 

[0 0 4 0] Hijfe©?gfi£ 
**«*S»J*S*fcW«tt3HRftl»WCT+ 3 0 0V 
\ZWm&, tfcg7 8 0nm©I^— If— fuy*7— \z£K> 
mm4 0 am©#«#«*raB5©3t»«»±fcf^SlL 
&. £©*§«£. HIOPCyj^^-^TAffl 
h:*— roDP-TWj (80 St) ftflJU,. 

i»*ti-3«©*i3a-S«iftU ««*ffitA-fT^«E 
+ 10 0 VSr^«B^TSKS«*fTofc. h^— ®fft£ 
7 CCOTSSaTl^lWiQISTi^tTSJtLfc. 

[0 0 4 1] #B»BE3fe«ajg©jgml8Efe 
H^O P C y"J >t--i- >^yXfi»ffl«lfl$ TODP- 
DFnj (H^Sft (ft) St) £fflWrh+-©ft3*U 
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[0 0 4 2] 

2. 5kg/cm ! -eiMX^l'-t5:tl:iDX 
^>^W5^h*«H&K«m)I£l$£L.*:. ^© 
J0 3. 0%*Blfc^MJ^Aig&^h+-:fe<fctf?fe2S 

[o 0433 immi 

u »«t^ratt2 5^T?»^fc. ^jSBa^sta«« 

.a? ssnfc. 

[0 044] ^agmji©iwi3<fctf yy > Me«as©f^ 
sj 

H-fES5£}£B ejBUTftffM l &nW:tt«ttS«LkC 

3t3SSSIil%— ?Vo + 3 0 0 V. DDio9 4%T*o 
fc. t^ViT^U > h!3IS«2-^Stbfct 

9!«S@B/^->«s»6n&. b*»U 1»M 

»«ufca©«*«BSffiwTR»fc«3?, #£«/§© 
fF«*ioryu>hES«©^$t&fro«:tc5. mm. 

30 ttS«±KS6n&*SS*Stt— SB^-T, 

^KtH4ttVo + 2 9 0 V. DDic 9 3X£*ffifi9*tt 
MTLii. Sfc. ^StU&P'U > NSSe— »IW»*« 

[0 0 4 5] *JSCT2 

tf^©*;tagtf t*c$H8«rra&« i ©rt^tT-sfiwa 

[0 0 4 6] 
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OL Decaglyn 1 -L) * JHffettffllll 

(*) WN1KKOL ^^-KK- 
3 0) a 2] »B«1»g*AiS»3K«ttttftd 

[0047] fmmtmGttm#m*mc&* 1 

ft 3 * Jl 

L£ 0 6 ViT, 

J: 3 * if nMHMM&HU: «fm Ufc 

[0 0 4 8] JWS1M^Stfj|»«efc6tt i as 



(8) 4$i8¥7 -6 6 5 2 8 

[0 0 4 9] JlBfiH^dtt&tf %*ttttfcfrtt 1 2S 

«Vo + 2 9 0V, DDio9 l%T$»^fc, 
[0 0 5 0] 
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